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reduce the time presently regmired
Ter the sterilization of wvehicles emmloyed in space exploration. The
techniques under investl igation include the use of acoustic vibrations and
csses such as ethylene oxide. It is nroposed that proper senic and/or
vlirasenic irradiations may enhance the antimicrebial properties of gaseous

sterilisin agents.

2. Preparation of Svore Suspensions:

The resistent nature of bacterial svores makes them ideal tesy
cryanisns for procedures intended o sccomplish total sterilization. Two
spore-forming bacterial species were selected for the present investigation:

Haclllus subtllis var niger ATCC $372 and Bacillus stesrothermcphilus

TCC 7953.
A varlety of media were employed for the prenaraition of spora
suspensiong. Of the media studied, both liguid and solid, besht results
wars gons LEHUL} obtained with Hutrient Apax {Irifeo} supplemented with

nargenese (10 npm) as recommended by Bruch, Yoestersr, and Beuch (3963).
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Soth B, subbilis var niger and B. stearotherrophilus sporulabe
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latter medium,. Spores of B, subbiiis were washed 3 times with distil’

s i b s T e

» and pasteurdzed abt B0 O for 20 minutes nrior to use.

Liminary expe: 3_iavolving acoustic vibrations and ethylene oxide:

The spore suspensions of B. snvdilis var niger, prepared as

desuribed above, were dispensed in 0.01 @l awmcunts on to filter paper strips
mensuring 1 X 0.25 inchas. The inoculated strips were expesed to ethylens

oxide, or acoustiesl vibrabtions, or both in 2 %

Foilowing ticatment,
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counts of the homogenates were made by subculturing to Trypbicase Soy
Agar (BBL).

Effect of ethylenc oxide. Bthylene oxide was employed in a range of

coneentratbions from 10 to 1000 mg/liter. The temperature was adjusted to

bO € ang the relative humidity wes set at hOZ. Alr pressure was veduced

to one»half atrnosphere. Complete kill occurred with ethylene oxide levels
of 100 mg/liter or higher aftsr an exposure peried of ope hour. Reduction of
the exposurs time to 30 minutes resulited in aporoximately 959 kill with
lower levels of ethylene oxide,

u

Effect of sonic irradiation. BEnergy for both sonic and wltrascnic irradiations

was supplied by a Multinsons Type 500-1 Generator (Macrosonics Corp.).

The scund source employed here was a high power transducer (10 kc/sec) coupled
to a specially designed velocity transformer for airborne emission. Thig
transducer delivers 0.123 watt/cm? over an area cf 7 cm2 at the maximan
distance allowed by the test chamber. Test strips were irradiated at 9.9
keps at 4O C, LO¥ relation humidity, and at cne-half atmosphere. Aoproxi-
mately 17% kill occurred after L hours irradiation. After eight hours,

approximately 59% of the total povulation was killed.

Effect of ultrasonic irradiation. The sound source employed for these

experiments was a high power transducer (23 ke/sec) coupled to a Friedmann-
type velecity transformer. The latter transducer yields 0.35 watt/cmz

ver a 2.5 cmz area at the maximuwm distance cbitainzble in the test ghamber.
Test strips exposed to this scund source for 2 hours showed a reduction
in the total population of approximately 1b%. The percent kill increaged
to L1% after 8 hours irradiation.

Effect of ethylene oxide and sonic irrsdiation. Initisl experiments were

devised whereby fest strips were sxposed to ethylene oxide (10 mg/liter) and
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sonic irradiation (9.9 ke/sec) simultaneously. The temperature was st ab
LO C and a relative humidity of L0 was selactod. Tests were ccnducted

L

at one half atmosphere. Under these conditions, ¢pproximately 8% of i

total population was killed. The latter Fipure wac larger than those
obtained for either cthylcne oxide alone or sonic irradiation alone,
Consecuently, it appears that under specified concitions the use of
ethylene oxide in combination with sonic irradiation may vrovide a greiter
bactericidal effect than the use of either alore,

L. Future Lffort:

Experiments designed to ascertain the ccmbined effects of ethylene
oxide and accustiec vibrations will continue., Varjations in the temperature,
relative anumidity as well as the sound waves selected will be employed.

It is cxpected that additional vransducers may be vequired. In additicn, the
effectiveness of positioning test strips closer to the sound source will

be investigated.
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